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Specific Gravities and Boiling Points of 
Dichlormethane - Soybean Oil Mixtures 
By L. K. ARNOLD AND L. J. BREUKLANDER 
Dichlormethane, or methylene chloride, is a chlorinated hydro-
carbon having the following characteristics ( 1) : formula, CH2 Cl 2 ; 
molecular weight, 84.94; boiling point (at one atmosphere), 39.8°C; 
latent heat of vaporization 78.7 calories per gram; and specific 
gravity at 25°C/25°C, 1.3256. It is an excellent solvent for soybean 
oil. Since it was believed that it had possibilities as a solvent for 
the industrial extraction of soybean oil, studies were initiated to 
determine its suitability for this purpose. Preliminary to actual pilot 
plant studies certain necessary fundamental data were determined. 
Some of these data relating to specific gravities and boiling points of 
various soybean oil-dichlormethane mixtures are presented in this 
paper. 
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The specific gravity data were determined on a series of soybean-
oil dichlormethane mixture ranging from 100 per cent dichlorme-
thane to 100 per cent oil. Two types of soybean oil were used for 
this purpose: crude commercial screw-pressed oil and solvent ex-
tracted oil produced experimentally using trichloroethylene as a 
solvent. No significant difference was found in the specific gravity 
of the oils. Weighed amounts of dichlormethane and soybean oil 
were mixed and the specific gravity of the mixtures determined by a 
pycnometer and by a Westphal balance. The data, shown graph-
ically by the solid curve in Fig. 1, may be used in the determination 
of the composition of mixtures of known specific gravity. 
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The dotted curve shows the theoretical relation which would 
exist between composition and specific gravity if no volume change 
occurred in mixing. It illustrates the necessity of securing the data 
experimentally. 
Since the removal of a solvent, such as the dichlormethane, from 
a mixture with an oil is usually accomplished by heat, it is desirable 
to know the boiling points of the solvent-oil mixtures. Boiling 
points were determined using the apparatus described by Sim-
mons (2). The apparatus consists of a glass U-tube 7 millimeters 
in diameter having a long leg of 15 centimeters and a shorter leg of 
9 centimeters. The shorter leg is closed by a ground glass plug 
held in place by rubber bands. The plug is surrounded by a cup for 
mercury. The equivalent of 10 centimeters of mercury was intro-
duced in to the U-tube and air pressure applied to the longer leg 
to force the mercury to about 7 to 10 millimeters below the ground 
glass plug of the shorter leg. About one-third of a cubic centimeter 
of the sample was introduced above the mercury by means of a thin 
medicine dropper. The plug was seated, fastened, and mercury put 
into the cup for a seal. The air pressure was removed from the 
longer leg and the U-tube heated in an oil bath. When vaporization 
commenced readings of the mercury meniscus and temperature were 
taken for each half centimeter change in the mercury meniscus. 
From these and the barometer reading absolute pressure was deter-
mined. A plot of vapor pressure against temperature gave a straight 
line from which the point at 760 millimeters could be read. 
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The boiling point data are plotted in Fig. 2 (solid curve) in com-
parison with amounts of dichlormethane in the mixture. This curve 
is typical for mixtures of this type. Corresponding data ( 3) for 
trichloroethylene, a similar but higher boiling solvent, are shown by 
the dotted curve. 
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Data of this type are frequently of greater utility if they can be 
plotted in a straight line relationship. To accomplish this the com-
position data were first recalculated from a weight per cent basis to 
a mo! weight per cent basis. In this calculation the molecular weight 
for soybean oil of 876 given by Johnstone, Spoor, and Goss ( 4) 
was used. The mo! percentages of soybean oil were plotted against 
the logarithms of the boiling points to give the straight line curve 
in Fig. 3. 
CONCLUSIONS 
The composition of dichlormethane-soybean oil mixtures can be 
determined from the specific gravity and reference to Fig. 1. Dich-
lormethane in a mixture with soybean oil can be reduced to a residu-
al of 10 per cent without exceeding l00°C. Temperatures required 
for removing the solvent by ordinary distillation below 10 per cent 
rapidly rise so that there is danger of overheating the oil. This 
indicates that some form of steam stripping will probably be neces-
sary for complete removal of the dichlormethane. However, com-
parison with similar data for trichloroethylene, a chlorinated solvent 
now used commercially, shows that dichlormethane can be re-
moved at lower temperature. For example, a mixture of SO per 
cent trichlorethylene with soybean oil boils at 103°C. compared 
to 50°C. for a similar percentage of dichlormethane in the soil. A 
mixture of 10 per cent dichlormethane in soybean oil boils at 
100°C.; 10 per cent trichloroethylene in soybean oil at l60°C. 
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